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among themselves. We may however apply the usual methods of analysis by supposing the system divided into differential mass elements. The kinetic energy of dm due to the motion will be a quantity kdm in which k is calculable by the methods of hydrodynamics. Moreover the intrinsic volume v of unit mass has a definite value for every differential element, and we shall assume the same is true of temperature T, and that the temperature at a point is the same in all directions. The following investigation will then refer to the progress of events in a differential mass-element of the system. If the substance when at rest obeys the equation
f(p, 0, 0 = o
this equation can be used to define the pressure at any point at any instant; in the case of a viscous fluid this will be the mean pressure considered in the theory of viscosity, and will be different from the actual stresses at that point.
If instead of dq we write dq in equations (27, 28, 30), for example
(133)                                   dq=*ledv + <y9dT
dc\ represents the quantity of heat which would be required to produce the transformation (dv, dT} by perfectly reversible processes.
We use dq as usual to denote the quantity of heat received from without, and we may put
(134)                                      dc\ = dq + dh.
The quantity dh, in accordance with § 81 will be defined as the quantity of heat generated in the interior of the system, and we notice that it is given by
(135)                            dh = I9dv + y»dT - dq.
Let dw be the external work done by the substance, fc the kinetic energy due tq the motion of its parts among themselves. Then if we put
(136)                                de=>dq-dw
ds represents the quantity of energy communicated to the substance from, without.
Again if we put
(137)                    du = dc\ -pdv =» (lv — p)dv + <y»dT
du represents the increase in the intrinsic energy of the substance, i. e., in the energy depending on its volume and temperature. Because the coefficients lv and y$ are functions of v and T defined by the equations of reversible thermodynamics, du is the perfect differential of a function u9 which is the same function of v and T as in reversible .thermodynamics.
